The present situation in the Philippines has showed that daunting challenges arising from the environment plays a critical role in the occurrence of deaths and diseases affecting the general public. In preventing these occurrences from affecting the general public's well being, a defense system of antioxidants particularly like vitamin C is essential to maintain the individual's state of well being. Vitamin C is a micronutrient that provides numerous benefits. Epidemiological studies 1, 2) support that vitamin C helps prevent and reduce the occurrence of numerous health ailments. These studies have indicated that vitamin C terminates the chain reactions of the free radicals produced from pollution, lowers serum cholesterol, is cardio protective, enhances immune function, reduces the toxicity of cancer chemotherapy and prevents cancer. However, these numerous benefits provided by vitamin C are threatened by different factors. Different studies have showed conflicting results on how these factors show both positive and negative associations on the individual's vitamin C levels.
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To date, there are few Philippine studies that dealt in determining the antioxidant capacities particularly among the general public's vitamin C levels. No study has explored and determined the prevalence of vitamin C deficiency among people working in the streets of Parañaque City in Metro Manila particularly among motorized tricycle drivers. Little is also known of what factors greatly influence the antioxidant capacities particularly the vitamin C levels of individuals. With these concerns and as a preliminary groundwork, this study aimed to determine the vitamin C levels of motorized tricycle drivers in Parañaque City, Philippines and to determine the possible factors that significantly correlate with the motorized tricycle drivers' vitamin C levels. In seeking to have a clear understanding on the health of motorized tricycle drivers, the information obtained provide useful lessons on how different factors play a critical role in inducing harm to the public's health and well being and in lessening their susceptibility to possible infections.
Parañaque City, Philippines was chosen as the study area and is located in Metro Manila. Parañaque City is bordered on the north by Pasay City, on the northeast by Taguig City, on the southeast by Muntinlupa City, on the southwest by Las Piñas City and on the west by the Manila Bay. The participants of the study were identified as motorized tricycle drivers whose physical workload is heavy as they transport both people and goods and are working in the busy West Service Sucat Road particularly at Sucat, Parañaque City and the Alabang Hills Subdivision. Sucat and Alabang Hills are situated near and away from the busy West Service Sucat Road, respectively.
The participants' selection in the study is dependent on the inclusion-exclusion criteria established. Motorized tricycle drivers who gave their informed consent to join the study and who were willing to give blood samples were included and identified as the participants and those who did not give their consent to join the study and were not willing to give blood samples were excluded. Approval for this study was obtained from the department's review committee of the institution where the authors are connected. Information was kept confidential, and the motorized tricycle drivers were informed about the findings obtained. Consenting drivers were asked to fast overnight and whole blood samples were obtained from the participating drivers. Whole blood samples were analyzed for ascorbic acid using the Roe and Kuether method 3) wherein the method employs the use of a 2,4-dinitrophenylhydrazine derivative of dehydroascorbic acid. Cut-off points used in interpreting whole blood vitamin C levels were obtained from Davidsohn and Henry 4) . The specified cutoff points show that ascorbic acid levels less than 0.7 mg/dl were deficient in vitamin C, ascorbic acid levels equal to 0.7-2.0 mg/dl show normal vitamin C levels and ascorbic acid greater than 2.0 mg/dl show high vitamin C levels. The consenting drivers were given structured and openended questionnaires that surveyed their socio-demographic information, lifestyle and work profiles. The daily diet of the participants was determined through a 24-h food recall. The weights and heights of participants were determined through anthropometric measurements. The anthropometric measurements weight and height determines the drivers' body mass index. The body mass index is an indicator of thinness or fatness and is defined as weight divided by the square of the height (kg/m 2 ). The body mass index of the drivers was used to assess their nutritional status. Cut-off points in classifying the body mass index for nutritional status were obtained from the World Health Organization 5) .
The standard vitamin C of L-ascorbic acid (C 6 H 8 O 6 ) with a concentration of 20 mg/ml from Merck (Germany) was prepared using 4% trichloroacetic acid (TCA) as solvent. The absorbance of the standard vitamin C level was read at an absorbance of 540 nm. Standard and calibration curves were prepared. The whole blood-TCA mixture and the norit blood filtrate were prepared using the Roe and Kuether method 3) . The 2,4-dinitrophenylhydrazine was added to the blood filtrate and was read at an absorbance of 540 nm and compared with the standard. Duplicate readings for each sample were run. Concentrations of each sample were determined using the Beers law.
The factors (age, workplace, body mass index, income, meat intakes, seafood intakes, vegetables intakes, fruit intakes, vitamin C supplementation, coffee drinking, alcoholic beverage drinking, smoking and use of personal protective equipment) were used as the independent variables. Correlation analysis was used to determine the factors significantly correlated with the blood vitamin C levels of the motorized tricycle drivers. Results yielding a p-value of 0.05 were significant. All statistical analysis was performed using the Statistical Package for Social Sciences (SPSS) version 12.
A total of 49 motorized tricycle drivers gave their ethical consent to participate in this study. About 24 (49%) consenting drivers were working in Sucat and 25 (51%) were working in Alabang Hills. All consenting drivers were males and were working for six days a week. The mean number of hours worked per day by the motorized tricycle drivers included in the study was 12.3 (SD 2.8) h. About 15 (62.5%) drivers working in Sucat and 24 (96%) drivers in Alabang Hills had low blood vitamin C levels. The majority (94.6%) of the drivers work during 11-20 h per day had low blood vitamin C levels. Majority (87.8%) were not using proper personal protective equipments while working between Sucat and Alabang Hills along the West Service Sucat Road and majority (90.7%) of them had low blood vitamin C levels. Majority (77.4%) is married and only 22.6% are single. Among the married and single driver volunteers, 79% and 81.8% had low vitamin C levels respectively. The daily income ($1=PhP50) earned by the drivers range from a minimum of PhP100 ($2) to a maximum of PhP500 ($10) a day. About 73.5% of the drivers had incomes ranging from PhP100 ($2) to PhP250 ($5) a day and 77.8% had low blood vitamin C levels. The mean and SD of age of the drivers in the study was 37.8 ± 10.2 yr. A number of the drivers (38.8%) were within the age range of 31 to 41 yr. Low blood vitamin C levels were observed among all ages of the participants. The mean and SD of weight and height is 63.0 ± 8.2 kg and 1.6 ± 0.5 m, respectively. The mean and SD of body mass index are 23.4 ± 3.1 kg/m 2 . Based on the participants' body mass indexes (BMI), about 59% have normal nutritional status (BMI=18.5 to 24.9 kg/m 2 ), 22% were overweight (BMI=25 to 29.9 kg/m 2 ), 14% were underweight (BMI < 18.5 kg/m 2 ) and 4% were obese (BMI ≥ 30 kg/m 2 ). Most motorized tricycle drivers (65%) had fruit intakes, vegetable intakes (90%) and meat and seafood intakes (89.8%) incorporated in their daily diets. However, only 25% among those who had intakes of fruits in their diet had normal blood vitamin C levels compared to those 75% who had low blood vitamin C levels. Among those who had vegetable, meat and seafood intakes in their daily diets, about 86.4%, 84.10% and 79.6%, respectively had low blood vitamin C levels. Only 24.5% indicated that they take daily vitamin C supplementations. Among those who took vitamin C supplementations, majority (83.3%) had normal blood vitamin C levels. About 6 (25%) drivers working 390 GL SIA SU et al.
in Sucat and 6 (24%) drivers working in Alabang Hills take daily vitamin C supplementations. The drivers who had seafood intakes (27.3%) and vegetable intakes (25%) take daily vitamin C supplementations. Most (51%) participants indicated that they regularly consume alcoholic beverages and majority (96%) of them had low blood vitamin C levels. Majority (80%) drink coffee regularly. Among the coffee drinkers, most (55.1%) had one cup of coffee a day while 20.4% had 2 cups and 4.1% had 3 to 4 cups of coffee a day. Among the coffee drinkers, most (76.9%) had low blood vitamin C levels. Majority (71.4%) of the participants do not smoke cigarettes. Among those who smoked cigarettes (28.6%), most (78.6%) had low blood vitamin C levels. The most common ailment indicated by the participants who have ailments (32%) was hypertension (100%). Among those hypertensive drivers, only 2 drivers were taking their medications. Generally, none of the volunteers exhibited high blood vitamin C levels. Majority of the volunteers (79.6%) had low blood vitamin C levels (AA<0.7 mg/dl) and 20.4% had normal blood vitamin C levels (AA=0.7 to 2.0 mg/dl) 4) .
Among the factors (age, workplace, body mass index, income, meat intakes, seafood intakes, vegetable intakes, fruit intakes, vitamin C supplementations, coffee drinking, alcoholic beverage drinking, smoking and using personal protective equipments) studied, only workplace (R=-0.660) and vitamin C supplementations (R=0.282) were significantly related with the blood vitamin C levels of the motorized tricycle drivers (p<0.05) ( Table 1) . Results of the study did not negate the possibility that the other factors may have significant correlations with the blood vitamin C levels of the participants (p>0.05).
This study is cross sectional in nature. Its scope is limited to motorized tricycle drivers in Parañaque City, Philippines who have given their ethical consents and had agreed to join the study. Results showed that the prevalence of vitamin C deficiency among the forty-nine motorized tricycle drivers is high (79.6%). Similar findings have been obtained in various nutritional surveys 6) carried in other countries showing that generally, the population does not meet their minimum requirements for vitamin C and a higher proportion of the male population tend to exhibit lower vitamin C levels. Results also showed that only workplace and vitamin C supplementations were significantly correlated with the motorized tricycle drivers' blood vitamin C levels (p<0.05) however, this study does not negate the possibility that the other factors or the conjunction of factors may play a significant influence on their blood vitamin C levels. The findings obtained is supported by that of Archer et al. 7) that vitamin supplementations help contribute to the total nutrient intake of an individual. Simon and Hudes 8) likewise supports the findings in this study that the low levels of blood vitamin C evident among the motorized tricycle drivers may be influenced by their environment particularly their workplace conditions. The workplace of the motorized tricycle drivers in this study is the streets of Parañaque and is indicated to be high in air pollutants 9) . Reddy et al. 10) noted that people exposed to free radicals produced from exposures to polluted environments might result in a reduction in their antioxidant capacities. This was further reinforced as Kelly 11) presents that air pollutants generated from anthropocentric sources like vehicle exhausts can drive free radical reactions that can give rise to oxidative stress in the body and may influence the depletion of the bodies' vitamin C levels. Although no significant correlations were observed among the other factors studied, it is likely that the factors or the conjunction of these factors may play an important role in the blood vitamin C levels of the motorized tricycle drivers. Studies have showed that factors like fruits and vegetables intakes are commonly known to influence the individual's vitamin C levels. Results showed that majority of motorized tricycle drivers had intakes of fruits and vegetables yet exhibited low blood vitamin C levels. It is likely that motorized tricycle drivers consumed fewer servings of fruits and vegetables in their daily diet. Taylor et al. 12) had indicated that ample amounts of fruits and vegetables are needed to meet one's daily requirement for vitamin C. Taylor et al. 12) likewise indicate that individuals consuming fewer servings of fruits and vegetables in their diet tend to have lower vitamin C levels. Meat and seafood intakes are likewise incorporated in the daily diets of the motorized tricycle drivers however this was not significantly correlated with their vitamin C levels (p>0.05). The Harvard School of Public Health 13) indi-BLOOD VITAMIN C OF MOTORIZED TRICYCLE DRIVERS 391 cate that there is no vitamin C in meat and poultry and minute amounts in seafood however, it is lost in the cooking process. This confirms the findings of this study on why these foods were not significantly correlated. The body mass index of motorized tricycle drivers were not significantly correlated with their blood vitamin C levels (p>0.05). Similar observations reported by Dayaon et al. 14) showed that the vitamin C level was not dependent on the body mass index of individuals. The factors age and income were likewise not significantly correlated with the motorized tricycle drivers' vitamin C levels (p>0.05). Similar findings reported by Lykkesfeldt et al. 15) showed that the vitamin C level was not dependent on age. The lack of any relationship of the motorized tricycle drivers' daily income with their vitamin C levels may be due to errors in measuring the income variable. It is likely that participants tend to underestimate the values for income due to reasons such as fear of thefts. Likewise, factors such as alcoholic beverage drinking, coffee drinking and smoking were not significantly correlated with the motorized tricycle drivers' vitamin C levels (p>0.05). The results where in agreement with that of the findings of Dayaon et al. 14) where the individual's vitamin C levels were not dependent on the factors alcoholic beverage drinking, coffee drinking and smoking. This study determined the prevalence of vitamin C deficiency and the factors that influence the motorized tricycle drivers' vitamin C levels working in Parañaque City, Philippines. Results showed that majority of motorized tricycle drivers had low blood vitamin C levels. The factors workplace and vitamin C supplementations are the important factors that correlate with the vitamin C levels of the motorized tricycle drivers. It is evident that the motorized tricycle drivers need to protect themselves in the workplace and continue vitamin C supplementation so as to enhance their vitamin C and achieve the potential effects of vitamin C in maintaining a healthy state of well being. More in-depth studies on the effects of the environment on the well being of the general populace should be conducted in order to safeguard the general public's health. Results of these researches would eventually guide decision makers in formulating policies and programs that will help attain and maintain a healthy community.
